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ABSTRACT 

PROBLEM TO BE SOLVED: To realize continuous read and write operations at a 
high speed in one cycle, by charging and discharging bit lines for the read 
and write operations of a semiconductor memory in parallel. 

SOLUTION: A global bit line for writing of data is connected to a local bit 
line via N-type MOS transistors MN5, MN6 of a Y switch and to a write 
amplifier circuit 102. The write amplifier 102 has inverter circuits INVl, 
2, and a decoder and word driver 101 selects one word line of any one bank. 
A Y switch control circuit 106 controls the Y switch, i.e., controls to 
connect the local bit line and a read global bit line of any one bank 
through a Y switch YSWi at the read time, and connect the local bit line 
and the write global bit line through the Y switch YSWi at the write time. 
The charging and discharging operations can be conducted in parallel 
continuously at a high speed. 
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ii^lc 14, n-^yutfj, MM (LBL, LB 
LB) >l=#jA^ffi^o-/NVUtfy Mft (WGBL, W 
GBLB) £Y*-< yfYSW i fca LTSMJW5 it 

[0 0 2 9] -tr^^T>-y • 5 j/xBSSl 0 4I4U2IC 
ote J kyxT>-7' • 7s/x0!Si o 5TIIM 
5:tK-t5 0 -ffc^*,, MSdHOir >^.T>'7'S A 
1, SA2, SA3&3»fcWlc«tt-f5«J«TKia&{t 
ti^ t t>"T^T-fc3, -fe>^T>-7*S A 1 14, Pf-t 
JMHSMOS h7>y^?MP 1 1 , MP 1 2 tNft 
*/U!!MO S l-7>y^?MNl 1 , MN 12, MN 1 
3, MN14, MN 1 5 TfflPfi£$n, ^D-^Ufy h 
$ (RGBL, RGBLB) ^t^TVT'SAiroN 
ft^MOS h7>-^?MNl 1, MN12©y- 
MclMtSilS. t^7V7'SA2 > SAStt-tr^* 

iStt*fcflr*SA_EN*» ^D-/</n?y hH (RGB 
L, RGBLB) OjK&Jtfl-*- 5t "on" 

( "high" i^u) nm*£*4&ftft-?ft 

S„ ir^T^r?' • 7s"rlElSSl 0 5 (£tT» 
a-lrv^r^yt ) f4, t^7vy.7j/f@ 
SS10 4 (£tT, W:7?fat^7yyt^5 0 ) 
<D£?\z\?i, hm*7t-y hmE-^— ^^SrElgi-^r 
fc##Kfcv\ ®l^l4fco#|c«t5, 7yf 

H-t^^T^y^figi-SMOS h7>^^©L§^ 

— ^^SrEK-fSifiSJJ^/jfV^ Hot, -fe^T^yS 

7 U -(timing free)t-t-5^t^-C#5) . 
T>7'®ttfb(ff-S A_ENO^r^-7'yl'^'l' $Vj/§r 
yfSt^7y7*J:t) t-fe^^T>-7"Sttfbfff-SA 
5, i-^^>*>, Mi!iS-fe->^r>7*f4, 7j/flt>^ 



[ 0 0 '3 0 ] m 3 12, 1 C/?>^ BANK 1 1- Y 
■: ■ — Y S w i ©gp^ £g# th L T J: '5 !££0 ic^ L f- U 

^*-^lrc^ajLffl(O^D-^</Uf y >^ (RGB 
L. RGB LB) t5«tt>*-r — ^OS#i^*ffiO^*n— y< 
'-^S (WGBL, WGBLB) &v ,\,? *, \* 
U T: -4 (LBLO, LBLBO, LBL 1, LBLB 
1, LBL2, LBLB2, LBL 3, LBLB3) [Z 

T , -r ix-rti l ft cofij-g- TlEa L, Y^yfvs 

•V 1 .lioTD-^/utrj/ Hg4*f (LBLO, LBL 
BO. LBL 1, LBLB1, LBL 2, LBLB2, 
LBL 3. LBLB3) CO j *, 1 #£iItR Lt . x*-* 
.^UiLfflO^D-/</utf j/ hS (RGBL, RGBL 
3) 5l>'x-*<E##&^#©^n— /•cyutfy h$ (\V 
■•3L. WGBLB) IC»ai-ortliJ:lJ. x'-^W 
^^iULiJicKStiA^-^tT^o f-lfRSWO, ws 
•'■ G . RSW1, WSW1, RSW2, WSW2, RS 
"■VS. WS\V3ttY*.f j/f-fBWEJg&l 06*»5>ttS*$ 
Y yfYSW l ©#MO S F7>yX?P3.7- 

[0 0 3 i] H4ii, x-^K^aiLfflro^D— /</UhT 
• -f? (RGBL, RGBLB) *J«fcZJfx — ^ <£>S£& 
•■■-H3 0:?'r3-y</ut'j / (WGBL, WGBLB) ,^ 
--*-tt> (LBLO, LBLBO, LBL 

LBLB 1 , LBL 2, LBLB2, LBL3, L 
E L B 3 ) !- 1 #ff)m&VBMZtl1Zi*'§r<D* *!) ~? 

!35iJ. IH4C0i^ABf0ltfSia$r^L/ct,cDT-fe 
•~ ; n-^/U-tV ha (LBLO, LBLBO, LBL 
1, LBLB1, LBL2, LBLB2, LBL3, L 
3LB3) (J, %2m<n>*Z)V (&AEIR) £ffi^Tt$ 

.'4, S30oy*^frfflvvr«j«3ft$. ^9^K»v 
S S i millS VDDI2, »3«©>#^Srffl^T«J«$ 
n-c.- K^tiJLffl^n-^/Ufy ha (RGBL, RG 
BLB) !2, l4lO^^;^^TM^tl5 0 §f 
-ii^^'n— i/ ha (WGBL, WGBLB) 

iiTl g| l J!©;* *yH2> •=& y ■fcvi^BT'&ffl $ 

;KELL|r$LTP5. 

[ 0 0 3 2] ^D-/NVUf j/ (RGBL, RGBL 
B, WGBL, WGBLB) 12, >*!)tyn*7A 
(MX.IS, lttOf;/ ha (LBL 0, LBLBO)) 

(RGBL, RGBLB, WGBL, WGBLB) GDigg 

[0 0 3 3] 0 6fc#BKft«&ffl^T«/i)tL.fcl 6K 
BCQy^-y ©WCT? hi'p'-v^Tr?-, ^14 0(3 



~-.7l . : ; .-' t y 7 I j; 8 oOa:> > ( b a n k 1 ~ b a 
r. k 8) I'Z^jWi-Ci^Oz -4 3JJY^-r yfYS 

WTfti;, 8oOA>^ (bankl~bank8) |; 
^nrii.^LTg5H$iio ; £tS l 4 2 fcii. 
-n-^iix^-KKyY^l 0 i33«fctfY*-f y^- 
¥J®lHJiil 0 6#Eg**io = a«i4 4l^tt, 
^>7'- 7yf@8l 0 4$5«tL>*7^ hT>7"@SSl 0 

2^*§2B*tio= nl^l 4 5fi, K^fctJLx-^tti;/} 
3ft3f§fTBOUT©E»a«T4>9» ®«1 4 6I4. 

o-_ nS*£l 4 7|;:|2, E| i T'E]^L^^ofc7'yx=i- 
s3<DT'-?mte3 2 \fy hfiT\ T KU^ttl 2 f y h 
[0 0 3 4] WTIC^. h TBfCOgjfE (IH— T Kl^^--CO 
[0 0 3 5] 071^01 CO^firfeti^gcO^. h TB#CD 

[0 0 3 6] * hT»fls£rlWfc1-5ifflK. VlZ-mLR? 
D-^/Hfo, Jsjgjj (RGBL, RGBLB) >D-*/l, 
fyh» (LBL, LBLB) > |J. (f-*J)IEQiJ 
"L" ( "LOW" Us<>V) ic, Y^^j/^- (YSW 
1-YSWn) 0»JW»*RS\vas "L" 
-ioT, 7^5^ + — v'HJjSl 0 8!C,fcl) "H" ( "H 
I GH" f^y^-v^nOo 
[0 0 3 7] tt*ttJL»mH:, ff^EQiS 
"H" IzZti, -f]) f-lr— ^iS^JhSn. ^iXtm^ 
lw. !7-KiWL# "H" /Dft-^SM 
D-7J;Ufj/ha (LBL, LBLB) ^^^yi?/UC 
E L L K i «tttS*L«t£**s4 US* P>ixo 0 VJ»fg 
tRSWi! "L" IC$iXTV^oOT', Y^-Cj/f 1 (YS 
Wl~YSWn) WPf + ^ljMOS h^^v?^^^ 
^->l-$nTV^Oc JSot, o-J&^UtryMI (LB 
L, LBLB) tR*tHL./S^D-y<yHfy m (RG 
BL, RGBLB) t^g5«tsn, ^*!)t;UCELL 
iI«toT*C7tn— ti^y ha (LBL, LBLB) 

wi;fi^5if^aiLffl^*D-/'Cyuf y ha (rgbl, 

RGBLB) IcG^btLOo 3 G>fcr 

7^^[HlgSl 0 4fcexf5n, ty^7y7 , T 
iHsLTfl^-aoUTICx-^^tJi^S^Oo 

[0 0 3 8] ■fe>^r^7'{c«ffiaisex.e»iifci*jS 

T", Y'^.-l' (YSWl~YSWn) 0^fH"§-R 
SWSr "L" "H" ICLT, Y^^j/^ (YSW 
l~YSWn) OPft^l'SMOS h^^v 1 ^.^^^- 
D-^/ut* y ha (LBL, LBLB) tK 
frttiLRjrB—st/ux y ha (RGBL, RGBLB) 
i^«J9Bt$*l5 3 mB#IC, Y^-T (YSW1- 
YSWn) OfH^m-f-WSWiS "L" "H" 
il, Y^>f^f (YSWl~YSWn) ONft^/l, 



(LB L, LBLB) i — /</Ulf y h$ 

(WGBL, WGBLB) ijlHi&BESft, ##ii*»f^ 
*rBfl&-t5 : S#ii*ffl^*D— y<ynf y (WGB 
L. WGBLB) II, K*ttJL»f^«fl^«)*ft«^ 

'J>i^D-A.;nr y hjg (LBL, LBLB) CD^£3£ 

&«-fiifi, fi-fi^-ty-feyucELLice*)!?, 

[0 0 3 9] »#a*»7«, y-KlftWLS- "L" 

I-. ftWff-RSW^ "L" fc, ftl${3-§-WSW£ 
"L" |C, <HH8EQ£ "L" KLT, &©1r^ * VK75 
ft.»fctt#HJUB**n— /<ynr y (RGBL, RG 
BLB) in— *ynfym (LBL, LBLB) 

+ - v t # 1 Ir-i' {7 *X-m?r £ 5 o 
[0 0 4 0] fcfc, El7T'tt7 , !)f L ^-v ; tt llM^/U 
5i 5 UifE«t Sixths 

[0 0 4 l] ^SSio^ym gS^ttlLcofc* 
©try h*gi##i£*£>/c£<Df j/ MU4IB— r*>505 
T-, tt*ltiL©fcie>©K'y MI©3£t!Hli#*ia#«>fc 

^BItT*ofc. *HfiS0!|-eil, WWHttLtte. MtfL 

SriS^LTiBij$lci^^yu-ctTx., 1 IN' ^vP* hr 

[0 0 4 2] *HiS0IJ"Ctt, HfWlCfyHIIC 

ol^-CVS^y-tr/PCELLIl, ^n-^ut-y h$ 

^m'bfeio try h*osEgasfit*snrticj:oT, 

[0 0 4 3] Sfefc, ^y-fc;UCELLIl, ftStESffi 

m— 7 K^^Or- *©^tii Li 

[004 4] < Hi|0!| 2 >E) 8 fi, |£i£0!| 1 TSfi-s*:* 
*91 I iffi 5 *g ffclEtt&E £ * * y ^ y co^-* 
i LtfV^:^ K^yT^st©*^ yv^ 

^7K112H, 1 2 f y HOT KU^/^ 1 1 8 



*3,fctf3 2 hfi<0*#i£*ffl^* 1 2 2 £;<£(>' 3 2 
t*y Y&<D%ifriiiLMs<x 1 2 1 MjggE^ jiTf-S, #J 

H6oy^y«5g*^ffli-n.ii\ Jr-f^>a7- 

^7WH2©fi(116KBT\ l7>f> ($*fc 
3/ M^rogt &£<£>*(£) (12 5 6 f y h©fl|j*-C*) 
3„ ^yi^^'T W^^fc&^CO^y-;^ 
t-^7K 1 l ^WAttl^(i3 2 fy MI 

T'tT^ix5= *ft.. 5* t y h<DS£t&z.f%(D*\ y •> 
af-?7U>f 1 1 2^CDx-*tf)AfctJ#l3 6 4 f y h 

[0 0 4 5] 4 fc. !)*/<!l/<y77H4|J, 
■>=-f-?7K 1 1 2 a»P>tt*fflLft.7 r - 
#-f5fc»i::te*5ix, Wjltf 3 2 f y hfi©Ui?^^T 

*fiES*L5. "fel^* 1 2 411, ^^y->3.x — ;?TU 
-T 1 1 2 IC§£iA<£-/8'<* 1 2 2 A>t,l7)7-^ •ar^^iA 

tp©*», y*^<y A-y?7 1 1 Afrh<n>=f— ^SrSta 

tp©*»SriBR1-5. * * 1 2 4 II, ffi|fflifg-§- 1 2 0 

[0 0 4 6] ^yi/ 3 ^7K 1 1 3 11, 7Kl/^ 
1 1 SfrbffT Kl"**StfRoT«jST Ku* 

1 2 5 Sritt5§5 1 1 5 Jtft& 1 1 5 11* + 

ifr\^^i 1 1 3ri>f,£l7&oft:T KU* 1 2 5 
tia^ilTI^&W^ey^Sa.^y h©7 Kl^^^i 
^f77 7LB*»C>£l7SXo£,7' KU* 1 2 6 5rtt^ 
L, -tfttfc*^ttt y 1 7{C "H" (ty 

h) Srfctl^L, SiJ^IHSSl 1 6lCi*^, 0 -&L^^^-g- 
lit y 1 7IC a L" (S^t y h) 2rtil77L, 

MffSISS 1 1 6 lwj*5 0 $J|«H5]?§ 1168*1/^^12 

4 ZfflWii^ i 2 o -cw»-*-« 0 

[0 0 4 7] H8<D^-A'y->a.>^-y coy — 

y h/cofc^-g-IC^-t yvaf-^7H 1 1 2lw-r — 

*i, ^HiffiffijTll^i' s/ i/*.9if7 W 1 i 3<DT^ir 
^t^t j»i/a7-^7K 1 1 2C0T^-t^$rM : fTL 

[0 0 4 8] y-KI$ICtt, *ty>a7-^7Wl 
12(1, 7" Kt'^^^ 1 1 8*>f>r Ki^^SrgftSio 
T, SS^ttJLffl^^l 2 Hc§g^tiJ Lfti-r — #*\&t}-t 
5 0 7>f hNFfcll, ^r-^ y>27- 1 1 2 11, 
T K^a'^ 1 1 8frb7 Ku^S:, Stii^ffl^^i 

2 2ri>k#£iA^7 f -*£^*ve*tgf7&oT, X-^ 
.Sr*#atr. 

[0 0 4 9] * hr^FICH, T KU7/<^ 1 1 8$*L>7 

t;KDr-^ SrgE^til LT^b^ ^ y iryHtx — * 

^ hT^TLfc^-C, t y hff-i-l 1 7 t> 



• =C y h) T-fe-oTiA^i/tl-o- t y Hlf I 1 7 

%C#. tyUffi! r**fcj,|.j ffcof:!^, 3r 
-yyaf-?7W 1 1 2Cf-#zt > 

•: 5= :os^i:«t© y #'<y ^g^-fo^-s^ 

b o : 

[0 0 5 0] y ^/<l)iQ.Sf±. TK^^l 18A>(; 
'Ku^SrStt. !/*/<!l^77ii40f- 
i 2 4 Sr«H?Si5 r. klz£ r> *\ y~>=>- 

--?"7M i 1 2idAix, y^yt^f-;'^ 

iitr, ©SJPIJ tyKf^l l 7 

• -S'JBPiUK 1 1 6 0tt!*-Cfe5«!l»e^-l 2 Oir^oT 
= ? : ii&CKDt y Mf-g-1 1 7*5 r $ * t y h- j lzt£ 

^%zti:$>h£ ^cox\ y%'<v aimmz t ^ >*It ? & 

•^'^Cl-V t&oTii£l2, * hTf2 1 ?V ^/U-CM-TI" 
:LIr;-^5 c U^fc y h J B#|if2, l7^> (2 5 

■r .b o wt- y 75 y ^asrof $ i \ 

[0 0 5 1 ] h T 13 k y HI*!iSlt£Lt*»5> 

c= So", ■V'f ^ vy'a-t yf(Dy<^ 7*?4 ><D * *c 

[0 0 5 2] fcfc, #Hl£0iJTI2, y-Y hO«ffiSr^ K 
"^RgT'gt&^-S * t #T-# -SOT, fMSSS 

[0 0 5 3] <HiJj#|3 >Bl 0 12, nt&W2V3&'<1t 

n, ii);+t7yil3 2i^S!ilgfi (CPU) l 
3 4 > SrrtKLTt^o S/c, -^-f i; ay'v-t yf i 3 

yay-u±.yf 1 3 0 b 2&*\yi/=L 1 3 6 fc©M 
,'3, 3 2 fy hf>i£>x-*X;*. 13 8 TSMfc£*l-Ct^ 
5= Sfc, l^ts'v'al32ttWIgf 134 
>WP B 1(3, 3 2 f y Mf0R*lfll,ffl'<* 1 4 0*5j;r>' 
3 2 t'y h*BO«#a*ffl^ 14 2 TSBBtSiXTV^ 
o : >fc*5, B10TIJ, x-^^'^ro^*5fE*!t$tl-C*J 

[0 0 5 4] 01 lKtt, l&^-f y->zL 1 3 2ft<T>* 
tr>if-^7K 1 1 2rox-^(7)AJx#^!-£>M 
«>-<y7 7a:^tf1(|fi£as^$*LS a 1 4 

2 irSt^iij Uffl^^ 1 4 0 b tt^&ggB 13 4 



,~ =:- j 5 GlC^JS^n, '<^.n > (-a- 7 1 

6 o.'jf-?/^ 13 8 itg*S$iXo = ^r^s/->3.^^ 
T U-T rffli-V:^©^ty>^f-?7U''f 1 1 2 
-^OT-*-*(DActl^l2 3 2 t'y h *iT'tT*?il5 s Sfc. 
^ty l-C|JMe©irtr/aT-?7W 1 1 
2-^©7 f -^WAUJ*tt6 4 f y HB-CfTfen5o 126 
ro2o©^y7Nl4 0OAynank i ( i 12 
i~8©3o<Olo) £Dir*ob?}>lo2riIitf?1-5A\ 2 

9 o t>(73"Cfc'5 a 10, iM^f 5 

S^tt, T^-^fOAffi^liS 2 t'y hmVhio 
*-2 0ilJR-f5S-&tt, 7=-*-^OAti}^tt6 4 tT y hffi 

[0 0 5 5] 1 ft^r-^ y->^. > 2&^r^ y>i(0x — ^ 
^Aa#t5I^, ^tJ'->aT-?7W 1 1 2Wf 
-^2T/<X 1 5 4a-j)'LT7'f>/^77 1 5 OiCgg^L 

a-ti^lw, 2&^r^ y 1 3 ecox-^Sry'f h 

'<y7ri5 2&t>V<^ 1 5 6^LT=Srt^>af- 
1 1 2!C##iAtfrt*S-C't5 0 *+y>a.7* 
~^7K 1 1 2(0 1 74 > ft* 2 5 6 t*y hf, >-<^. 1 
5 4, 1 5 6*5 6 4 t*y h*§T-fc50T% l7^>Og! 

[oo5 6]-*, tsssaww^^y&^-vy^ar- 

9T l l 2ICiffflL7t^Ti2, l7-f>©^tB 
Lt## ii^81?--r^yu£.glc^5=, ffioT, 
mizit^x, *tr>af-?7MOftMK (f->C 

[0 0 5 7] <Hli£<Jij4 >j5»Wi Ttt, T-fiVffi*. 

[0 0 5 8] Bi2li. *35Mlc:fii5*Wffffi«iSfll© 
teO*lt0!IS:*1-|HlilB|-Cfe5 D ^MK#iaifiSIE4 0 0 
(2, (BANKA1 ~BANKAn) fa\ZU ;V\f y Yfa 

(LBL, LBLB) ICftfiESttST'JJ ^-t—^HIlS 1 
0 9er^LTV^-5r«5:*5, ^JfefiBJ 1 0¥*ftR1g&{E 1 
0 0>m^5.^T, ^-OtettlS— C*>5. fit. Ell 2 
Ti2, 7-KIWL 2T-il^$H5> ; ey-fe^CELL 
2 t**tl"CV^5. 7"Ilft-«10 9*5^^^rt 
©n-*ynfyj.j|| (LBL, LBLB) icSNKSilT 

ISitfc^SwtlcioT, ^iSfia] 1 4>¥9frlB1gg|t 1 

OOiHn-^/Hfj/hi (LBL, LBLB) (07* 

ts:>^5 3 4*, ^^iro#^i5li^gi 

0 0 >|g«|c-fe^r>7 p • 7y^[Hl?Sl 0 4I2E12IC 



[0 0 5 9] 113 left, *«ftlEtf 0 0 COfjg^ 

[0 0 6 0] »f^Srl«!*&+5i|(ric, V&tmLmSv-* 
>Wy M* (RGBL, RGBLB) to-^/Ufj/h 
i (LBL, LBLB) li, fM-i»EQl. EQ2iS 

"L" {C$ti3 ItlCioT, T'Dft-^SlO 
8, 10 9lCj:iJ «H" iz7!)f- + —?£tl&. 

[0 0 6 1 ] g^ffi L»fm, *"f, fi-f-jSE Q 1 . E 

Q2^ "h" ic^n, *tit 

®m^ y 7-K*WLli« "H" tc£ft, T'JJ^-jy- 
S*lfco-*/Hfy hi® (LBL, LBLB) #>*y 

-tr^cELL i»cj:9itttsn««aa6^4i:s*fen 

So 17- K»WL 1 ©5it>±jJ«0 tl^lc, YX^yf 
(YSWl~YSWn) ©WW©-§-RSW3js "H" 
"L" D-*/Hfy hi® (LBL, LBLB) 

iSE*UlLffl^B— /<yHfy Hft (RGB L, RGBL 
B) btffe&£tlX, ^tUt/UCELL U-±»)5fei: 
fcc-flyl/ty M6 (LBL, LBLB) 
^ttlLffl^'n— /</Vtfy hitl (RGBL, RGBLB) 

^ 08 1 o 4 ice* &ix. •t>^r>7'-ciiitsLTft-§- 

[0 0 6 2] ±>*T^7\Z.mfam&B^t>tltz*lf& 
T\ !7— K«IWLli« "H" "L" IC$ftT, 

y-fe/uCELL l^fj(Dx-^^ffiL^^ih$n5 0 
IHttlC, y=f- (YSWl~YSWn) OSOffllff-f- 

RSW# -L" 3ft»fe "H" IcSftT, Y^yf (YS 
Wl~YSWn) OPf t*/HMOS 

o-a/UfyUft (LBL, LBLB) t 
tt*fflLffl/B-A/nr y |.|| (RGBL, RGBL 
B) fc^«9«$*LS D ^Olfti-Cl^fttty-KilW 
L2*s "H" IC$ftT, y*!lt/l/CELL2Cf-^ 

BWlC, YAj-y? (YSWl~YSWn) ©ftJWf-f- 
«'SW# "L" "H" CStlT, Y (YS 
Wl~YSWn) ONft^HMOS h?^*** 
*>K$*IT, n-a/HTyHI (LBL, LBLB) 
t*#3i*«^n-x<yHfy hj^ (WGBL, WGBL 
B) fctfttttStt, «#i&»ttfls^BRMdtl«. 
^I/p-AVU^y hid (WGBL, WGBL B) IS, 

ft (LBL, LBLB) ©*#fctt«£ftft«, 

^^•y-t:/wcELL2icfix.f>n, &*£*#ictti::jfr 

7 3*t3 5 ##&*j&7&tt, !7-K*WL2as "H" 
S»b ICS ft, KMC, Y^yf (YSW1~Y 



SWn) OWJWdf-WSWAS *H" 7J><b "L' - !CAft 
T, Y^^j/f- (YSWl~YSWn) ONf-^^yU® 
MOS h5>^^«s*7lcS<i, o-t/UV-yhm 
(LBL, LBLB) t»*ii*ffl^o-/<yl/tr y 
(WGBL, WGBLB) K3ft3, ^Ofg, 

ftf-itlEQl, EQ2«i «L" iciil, StettUB^n 
— /<;Hfj, (RGBL, RGBLB) tn-^ybf 
(LBL, LBLB) JrtfT'y + — :?I3» l 0 

8, i o 9 fc «t 9 " h" ic7*y^+-^$tt, n^r* 

[0 0 6 3] *HiS0ijTtt, I£*ajLi##iA^£l5)- 
[0 0 6 4] n-a/nryU* (LBL, LBLB) 

«, tt*ttii, • stiA^L . y-\) xb^imtft i 
■fr-o/i'-cuffsft, R*mui^D-/<;nf y m 

(RGB L, RGBLB) |J, gg^nffi L • 7* V — v? 
hi (WGBL, WGBLB) II, 

ii*BfPoraiC7 p y^-t-v?»f^S:-t-5^ett4v\ 

[0 0 6 5] m 1 3f|jyjft-v?ttlt'f^ 

/KO*»l-i-5J:5l-IE«ESixT^5as, T'y^^-s? 
lilS^ai LOSiilcff fcns <fc 5 K-t-ftfi'iVN, i-fcfe 

[0 0 6 6] Clfttt, '<>*|*3£-»^yW*— h £ LT 
T^5 0 o*9, ^^^.§:2jK— h^^D -feyuwj; p(c 

wfflLT^srtioia. ^«»Kigi&a4 o o»i, h 

tJ-'f ^yi^T-UffT-t 5 2 sK— h > y 

fc^5o Sfi©^Cf V>^D— X/Ufy hijfttt2 7j?— hi 

(X^ftf^d) ic 1 jjf- h i J: 5 It 

$ft5o 

[0 0 6 7] <HJi|01j5 >H«S0IJ4-CI4, 2|&O^D- 
5 wile J: 9 l^^/WT^UlLt^ji^SriliKU 
Srtt*HlLi»l!:^D-x</nfy hiiSr 2idfflv>5 i i lc 
^ai-wi^-ct5 2^-h>^y^H^T#5 8 #vn 

1 0 0 6 8 ] 121 1 4 14. *aniCffi3¥*£Rtt£|I«) 



■ 3?il3*^+BBI2]T'*>o s ¥«tMEig!Kffi5 0 0 
■ t . '<> £ (BANKB1 — BANKBn) ,w f - p if 

1L3L, LBLB) ld»flt$il5:HW h 7 > v-" * * 
MP 5 5, MP56tLtl^:>, YXJyf- (Y 
SWi-YSWn) ^Pft^/PlMOS F7>'/^? 
- .^T-fasjc &t>' 2 sto ^* d —,<i\, f y p $ 

! R G B L 1, RGBLB 1, RGB L 2 , RGBLB 
■2) Ocft^iifctt^fcbLEJK (i? >*T>7' ■ f v*r 
I»l 0 4) £l>'#£&^(£]& (7-f hT>7*(£!a§l 0 
2* .-isSMSna- t*s, ISJbW l o^«*IE{igB l 
:oi^/£o*T\ -^-coftiLfSI*)— C\*>3, SSP] 

: -;^i#&reti^gi o o >ra«n-fe>^r>7' • 7 ? 

-H?§ 1 0 -4 (SI! 2 IC^^tL-S-fe^^T^y • 7 y^B 
M 1 0 5-?fi*»*.Tt>J:k\ 

(0 0 6 9] y^Dt/l-CELLl. CELL2;+, r 
: : r 9 - KttW LI, W L 2 C:8MX $ ft 5 s /<> .? (*i 
.? h';v p^T'fc-S d— #vUf y pjjig (LBL, LBL 
3 1 :S. '<>*iC|$^£ftT?fM£ft3Y;^ (Y 
j-.vi-YSWn) &*M,T. ^ISpTo i } 

---t'Ut'i/ pig (LBL, LBLB) b Ralz-iti* 

:=-'^Hf y M (RGBL1, RGBLB 1 , 
R G B L 2 , RGBLB2) Idtgigc £ft5 = n -7} >v k" 

— ~ (LBL, LBLB) IS, ftjsrffl P^-r* vgM 
: 5 p 7>y^?MP 5 5, MPSeiCgflJno, P 
- - ?.^lMO SF7 >y^?MP 5 5, MP 5 6 (O-f 

■0:?*n_,ouf y l-S (RGB LI, RGBLB 1) 
. m2(Di?v— s<j\,\f y r H (RGBL2, RGBL 

(RGBL 1 , RGBLB 1 ) IS, (YSW 
1 - Y S W n ) (DP f-t^A-iMO S h 7 > i» ^ M P 
5 1, MP 5 3 ^LTo-*;Ubry (LBL, L 
3 LB) tSa^il, 4fet^7^-7yfE8l 
0 4;:gSfjn5 a l20/n-^H^;,H (RGB 
L2, RGBLB 2) IS, Y^yf y^- (YSW1-YS 
V.'n) OPft^lMOS h7^?MP5 2, M 
? 5 4 ?r^LTn-77yutrj/ )>M (LBL, LBLB) 
irSffiSft. */c-t>^T^7*- ?y*-|3Kl 0 4 Icjg 
' 3 .5^5= P^-^^/US/MOS r^v^MPS 1, 
MP 5 3 Oy- Mid, «*»RSWl P 
-t^'UMMOS h 7 *MP 5 2, MP 5 4 0^ 

-p;r;s, ft*»Rsw2*s»ttSix«. 

[0 0 7 0] 7* = — ^:fej:tf!7— KH^-f^l 0 1IS^ 
1 -ofD'OftD loO!7- KH*»K-r<5[Hl8&T 
.t?5, Y^yTMUHPigBlOettY^^ (YSW 
1-YSWn) *W»i-5HW8T*<5 B IlO^'n-/< 
■^vYVk (RGBL 1 , RGBLB 1 ) 20^ 
= -s<i],X s , M (RGBL 2, RGBLB2) KIS7' 
Vf-T-itER 1 0 8 tftft-PftftttSftS, f§*t*E 
Q3 2tfft*»EQ4tt, 7*y T^-^S&l 0 8©ftJ 



^■yl"* (RGBL 1 , RGBLB 1) A»C>tt*tiJ 

-ftrtx-^a^sn, ft*»ouT2*»e>ttj(r2o 

^a-yOuf? r jg (RGBL2, RGBLB2) frb 
m?> tfi * ixtz f - * # t±3 7J * ft o , % 1 £0 if d -y < ;V £* 
j> hg? (RGBL 1 , RGBLB1) 2 tf) D - 

'Ol'fj/hH (RGBL2, RGBLB2) dfS^ft^' 
i!7-T h 7 ^7'0SS 1 0 2 #««3ft5. 
[0 0 7 1 ] Jfc!C*3gJS0ljO|Hlg8JctJV%x, 

-tr^C E L L 2 ©f-? trK^ttJl-^-g-oSft^SrSftPJI- 

[0 0 7 2] SBf^S:Mfe-f5li(J!c. ^D-z^ty hM 
(RGBL 1 , RGBL 1 , RGBL2, RGBLB 
2) IS, .(l|-§EQ 3 , E Q 4 *• "L" II LT, 7*1) ^> 
ir-^IUKl 0 8 fc J: 1; "h" — 

[0 0 7 3] *iCff^EQ3^ " H " 
^n-A/uty M§ (RGBL 1 . RGB L B 1) CQ7' 
y y" + — v J ^ t Pih$tbo c -rnirloJB^i-. 7_j.-^| W l 
1# "H" iCin, D-^/Ufyhi^ (LBL, LBL 
B) i'^^Ut/UCELL l.^i'J^ffi^timfa^t 
U^-ltbixSc 17— K^WL \<T>±L~>±.ifi*) >IHB#IC, 
Y^-f ?f ( Y S W 1 ~ Y S W n ) (DftYmt ^-R S \V 1 
^ "H" "L" |d$*l, o-j&yufy hjg (LB 

L, LBLB) tmi C/D-/<;i,e y (RGBL 
1, RGBLB 1 ) as«JBt£ftT, ^^y-tryUCELL 
1 Id J: fJ^tfcD-^/nry hH (LBL, LBLB) 
©«ffig#!6 l<0**n tr 3, htft (RGBL 1 , R 

gblbi) ic-Ex. bia So $bl-wWl;f]iM* s -tr>^ 

T>7' • 1 0 4!dG^btL, "fe-V^T>7"T- 

iftlLTff ^-iOUT 1 .fd7 f — ^a5ffi^$tLS 0 

[0074] ±^*T^7\zm%m-fc\.hfttz.n& 

y-KIWLl# -h" frh "L" |d$ix, y^-y 
ir^UCEL L l^^COx-^Sc^tbL^tpih^tVio [H 
Bfld, Y^yf (YSWl-YSWn) OtWVPft^R 
SW1# "L" A»b "H" IC$n, Y^yf (YSW 
l~Y'SWn) WPft^iMOS h^^v'^^iS^- 
7$ix, u—toAtyfyYIk (LBL, LBLB) t^l 
O^D-^A-ifj/ Ml (RGBL 1 , RGBLB 1) fc 

b "L" ICL^n, *10^D-/^t y r H (RGB 
Li, RGBL 1) as^y^-t-^gngi 0 8KJ:0 

"h" id^y^-t— ^$ns c ^o»-fciiflr*»EQ 

2# "H" IdSil, »20^D-/^e ? hi^ (RGB 
L2, RGBL2) <D7}) + — ^*««P± $ , ^ 

tltlWl^lC, 7-KHWL2# "H" ld$it, d-*/W 
M» (LBL, LBLB) ^^^Dt^CEL L 2 
« w J: 9 #r« $ iimftm^J^ L* $ * bft 5 , 7— KUWL 
2 Ojt*,±^iJ tropic, Y^-fy^ (YSW1-YS 



Wn) <DfflWtm-RS\Y2fr "H" frh "L" Cift, 
• D-^vf j/Fi ( L B L , LBLB) i^2<0^n- 
•'<'^J'h8 (RGBL 2, RGBLB2) ^gM^ft 

$ (LBL, LBLB) «)SffiM-4 s ^2 O^D-^/Uf 
(RGBL2, RGBLB2) lzfcz_btlt> 0 £ 

[0 0 7 5] ■t^ZT>7'\zmtim'>&Z.btltcB!f& 

x\ 7-kiwl2^ *h" "l" ican, 

■t^CELL2*»6©f f -^Bf*HlL*««*'JtSil5. ID 
($1;:, YXjy? (YSWl~YSWn) ©ftJftJff f-R 
SVV2ii "L" *»fe "H" VX^y* (YSW 

l~YSWn) OPft^^lMOS F7V^^M 
n-a/HfyMI (LBL, LBLB) if? 
2 (Dt'a— /<;U¥y hi^ (RGBL 2, RGBLB2) 

"L" icStl, 8! 1 n -/</l< tf j/ h$ (RGBL 
1, RGBL 1 ) + — S?0(8l 0 8|w±9 

[0 0 7 6] 015T?tt^5f+-i?(4lW^ 

^ommz-tz «t 5 i-iESt stromas, T'y 

[0 0 7 7] #HJ£0)J-Ctt, St©^#t^*D-/-!;Hf 
y mi4BE*UJL •T'y*-*— S?fc^5»flMl:ilNr* 

^T2l30tt*ttil,tbft5fcf¥$ o o*9, D-*Mf y 
y*-+-s?«tf?*>4v\ O-^yUtfy hi^SrT'y^Y- 
J?3tiT:fetK B-*A»ify HRjctt, 

^*2#-h>*y-tA,©j:5icfl|[5rtjcj: 0 x» it 

[0 0 7 8] <Hifi0lj6>Eil 6fctt, HiS0!|2©*-r 
r>iT-?7W 1 1 2 i!)#/<!l/<jr77 114t 

3ft5*8{ttBB8H6 0 0^$n5 0 *Wflc 
12^£g6 0 0|4, 8 0©^*!)/^ (BANK 0 ~ 
BANK 7) £, 8oOY^j/f|5l!g (YSW0~Y 
S W 7 ) fc, Y^j/f-f^-KHISYSWDt, 7- 
K K7W /WD>, 7- Kx^-^WDECi, 7"!Jf 



t, 7-f hrvywAt, y*^<y^*j/7 7RBtT-ts 

(BANK0-BANK7) tY^-f (YSW 

o ~ y s w 7 ) a, ^js^j i <D*mfrmmm iooc 

>^y/N*^^ (BANKn) i Y*-f yf-BSS (YSW 

[0 0 7 9] y^y-fe/l'TU'W 148 OCO/O^ (BAN 
K0-BANK7) iZftmZtl. 6 4*<7>I7 

^7Wf46 h 7^;* h S RAMir 

^Tflffi!t$tL5, /<>*rt©D— fc/utry hfft# (B 
L, /BL) IJNf t^HMOS h7>y^?©Y7 

(BGW, /BGW) lzm!fc$tiZ e a-*As\fsrh*L 
ft (BL, /BL) UPft^/HMOS h7>v^? 
© Y * ■< y + Y S W fc* L T R^ill t £ ^ d -^VU f y 
(BGR, /BGR) iCg^gSft-S. 

[0080] tt*ujL»f^«»>. amsix^^^y-fe^o 

ft^tt^iaLffl^B— /<ynfy (BGR, /B 

gr) itearsnaj:^^ aj?»*YRo5*>oio 

# "L" liifci; Pft^lMOS f-7>^^M> 
l-$tl5„ ^[fl'ufl^D-A/Ufy hf|# (BGR, 
/BGR) lce^$ixfcm-§-(4-t>^T>7" • 7 
»SALT»m-it**iX, y-hV<^RBUSICtiJ73 
£*l3„ y — K^*^RBUSI43 2 f y h<ST-fc5 0 * 
*i, -fe^^T^-^ • 7 j/^lH]KSAL[4ia2{c:^$tL5 
M»!l!Hr>*T>7- (-fe^^T^T*- 7y?"lHl»l 0 
5) SMt/SLTIr^. 

[0 0 8 1] St^K^f, h^<^WBUS/4>ib 

ffl^'D— hiH^ (BGW, /BGW) 

*l3£5K, S^ft-f-YWOptjOlo^ "H" Iw/iO 

h/^WBUSt3 2 tfy MiTfeS. 

[0 0 8 2] 7KV^ABUSA^7h>^!i^P 
f^CL K|C|H^ LT7*y E ClwA7J$ 

^ ^-KJW. $fj(C, 7"!)73-yPDEC© 
tt57J^!7-KT3-^WDECJc:A7J$tl, 
ti5 0 7— Kt 3— ywDEC(Dtii7J^7— K K5-<^ 
WDICATJStLX, r7-KaWL^S^$tl5 0 

[0 0 8 3] 01 7(Cf4, *mWtimiW.S OOOty 

Sail, ^n-/^ty ^iR^V^*V^|3-flE1gSftO 

> * y iryKO§§|JMemory Cellt^f2LTV^ 0 
lEttlSB 6 0 014 8 0(0x0^ Ic^fiJLTI/^ 5 fcfc, 7< 

^ y -fe/woftttttsawo ^ ^- y t i / 8 iztt 



f;$r:-ri^o : ( ) rtWM2!iM2.1(Dy * i?sU 
£.lBGigI?$*LT^5, ( ) rtOIH(Jg4gW>? 

t- O J YSW t SiE $ iXT^ -5 s ^ d -/<,0- f y 

:-»:sM4JBg (*±Ji) oy^yHraffli-5fc», ^* 

= -/<:•„ f j/ hSC0*&g$i/c'?Ogfi (0. 1 1 f 
(0. !9fF/<im) in'J»S<45 1 ISoT. * 

[ 0 0 S 4 ] ID 1 8 illi, ^igfrlEtgKB 6 0 0 © ■> 5 

_ :, _ . : , 3 ^ ;gjf^;^ $ ii^ c Eb^||^l;E | $ 2 . 5 V 

"7 . S: ' = '1 EI?£g 12 7 5 tra^ff TIT) > 5 ^ U — -> a > 
;r ll?So ; ^ ^ y ir >vfr b Ufr iii £ iitz. it tti 
_3?'--.A-;H:Vh^ (BGR, /BGR) iiSit 

= ;'rif^ (BGW, /BGW) grffitti" 5 d i 
o = Steffi Lib ft CO Y^-f ^fYSWWNf t^'l' 
2'MOS h 7>V?.?$:*>\Z U o-A/Ufy r*$>tf 
(BL, /BL) lcBSLT<OK*UL»f^tW#ii*Sb 

<=i ©Fflii/y ^ 5 r >fc< , *f a*^- 

: ? 'd:c-/^^j/FM (BL, /BL) IC-fCiceig 
-j"o w h #T-# 3„ — ^ii^ ^- y -fer,u{-#£ 

&SftT^5HfcR*ffiLffl^p-/<vuK':y M**t (B 

GR, /BGR) OT'y^ + —^iSfT5rt*S-C#5. 
Stii^^'n-^ufy (BGW, /BGW) 

> Mfttt (BL, /BL) TI2, tt*HJL, (Read) , * 
#5a^ (Write) , 7'])^-^ — ~y (Precharge) 
rrbriS; BE*fflLffl^D-/< ( ;nfy mat (BGR, 
/BGR) TI2, tt*tHL (Read) , ^Dft-e? (Pr 
echarge) £>«I#T-fffc>*l5o #*&#ffl* r n— /</HT 
(BGW, /BGW) Ttt, (Writ 

e) 0>#asfffe*l5. ftoT, m*-ttiLR?'n-s<;vt? 
yhB*} (BGR, /BGR) -r-fc>§£^iij L (Read) > 

8*ji*I^D-/<yHfyHaj (BGW, /BGW) 

T'iOStiA^. (Write) &&ff\Zfft>tlX^& e 
[0 0 8 5] El 1 8(C^in-5->5 ^.l/— -> 3 >^{c 

=fc5i, *NMttE«8B 6 0 0 tt. l£^aiLt*^iA^ 

J:0 2o©»ff#3. 5 n sT-H^T*#5J; 

3= -t-fcfr*,. *s9*KBSt6 0 0tt, ftftJI)i£&2 

8 5 MH zOlt-f ^.^T'Ue^{±S L t i ©lift 



[0 0 S 6] il 9iC!2, 4^f$Kiil£fi 6 0 0 

J: ij - u 4 8%m< K*stfff0y*!Mi, m^-ta 

hTf*fbt$^V\ Sot, Si^iijLtfftiA^Op* 

^•igefetiSEe o o h^^ti2, iiC'h^pp-* 

"-f^hi^ (BL, /BL) ^^-fyj!) (019 
TIS. Pipelinedt*KSiXT^5 e ) lCttffl"t5J:5 
lio^f^2o©^n-A>fy hiSI (BG 

R. /BGR ; BGW, /BGW) £ 2 h (Hi 9 
Ttt. 2-port taiE$nTV^ D ) tLT^ffll-^J; 
5!-*il5 8 019(75 ( ) F^OS!c^l2^s/ hiiiO^ff 

[ 0 0 8 7J <c*{, St^ttJLI2ReadXI2Ri, Stii^ 
(2WriteXI2Wfc, 7'V ^(2PrechargeXI2Pc t S 

i, IS^ffiLffl^'D— ^<^t*y h^J2BGRt, 
= ^ □ tf j/ h ijg |2 B GW t gfS $ nT V n 5 „ 

[0 0 8 8] H2 0!^[2, (U?gs 

^S««EH: 2 . 5 V T, tt^«ffl£flEtt 7 5 Icro&ft 

i^otA^y-K^RBUS (Read Bus) \Z.=f—5> 
^K^il5$rL5^T-tDB#F^I2, 1. 3nstfc5. 
!flLffi/D-y^nf ^ h^(2BGRt, lg@OtW 

^'SAioHi^iisoii, 2g@otv77y7" 

S A2®fcti27$U2SO 2 t, 3gg©t^7y7 , SA 

3K>tb*»ttS0 3 2:^E$ixTV^5o -fe^^r 
^7'f§t4^(i-§-S A_E NttBt*U UB^n — /<yHf j, 
hM (BGR, /BGR) lC*ffia«s^i:5llfHCjStt<t 

[ 0 0 8 9 ] 12 2 1 (C{2, ^(MEttSS 6 0 0 
D D D©?J©af-^^5 0 7-K7 3-/WDE 

W(2, Decoder / Word Drivertg^$tlTV»5®*ScfJ: 
ffiHSivC^a. ir>^T>y- 7^^HI!SSAL, 7 
-f HT>7"WASl>'y ^A'y^y77 RBf2, Read / tf 
rite amplifier / lffifc«5*£ftT^5flH*l;:EH* Jl 
T^5= y-K/<^RBUSOEitt, Read Bust ^ 

©Ei»tt» Write Busfc«g«StLTV^5BI*SliEaSll 

T^5„ 7"!Jf73- ^'PDE Ct^- WfUl^g/ilH]^ 
(2, Peripheral > g^^tLTI/^ -5 ^Stl-Efi$tirV 11 

[0 0 9 0] ¥$fMEfggfi6 0 0f2, 0. 3 5//m, 
4S&JRE*, CMOSftW-cai!SStl.TV^5, 



7>'^*©y- hfttt, 0. 4 mTfc5= 
©fy^ll, l. 4^mtH ¥^#iEti§Sfi 6 0 0 
©7C#*I2, 1. 5 mmX 3. 5 6mmT'*>5 = 
[0 0 9 1] 022 IZit, ^^lEit^S 6 0 0 COMM 
(DShitfcBfr^ZtlZ: 2 8 5MH z ©y"n (Cloc 
k) t, V-h'BWL (Word Line) t, 7^ h^WB 
U S (ffri te Bus) b , y — hV^RBUS (Read Bu 

s) oas»*s^s*iT^* B *«tti*WT, fitttttttia 

*Bf£l4ftf£fllfttt2 8 5MH z © 1 fjVX'WfiZ 
tlX^i), 3l^. ¥*(ttBtt«fi6 0 0©4**tt» 

[00 9 2J (1) ESSfi: 4KX32tfy h (1 6 
K/W K) 

(2) §£*fiJL#-h : lO 

(3) ##iA^#- 

(4) 0t&£ffiBEE : 2. 5 V 

(5) -V-J J» : 3. 5ns 

(6) y^Ty-l?*^ A : 2. 0ns 

( 7 ) mutt : 1 3 0 mW (KifEy o y $ 2 
0 OMHzOtt) 

(8) y-=ey-fe/HJ-^X: 4. 2X5. 16^m (6l> 

(9) f^rt-TX : 1. 5X3. 56mm 

(10) T'n-fe* : 4g^JiSffii^ > 0. 3 5/imCMO 
S 

(11) &JRKiBlf y^ : 1. 4 /i m 

(12) '<>Ki:2. 3 h/ s 

AfrWiuawLfca*, *»wut*ii^i»^*iia tot 

114 < , * cog £ SriftJBl-L 4 v ^«Hlt jsv >x«* ^S^I 
fBT*5wi:H:^5*-e , bfcv\ 0!x.tf, H l ©¥SH* 
E»3£fi©>*y-fe/uttir\bi*5*^7V y-S!Tfc3 
A\ locOMOS hy^i/^^i: loco#fi*» 

ts'^i^^D tt^-f h^s/7*^T$)5* s , "fey 

fcoTti^o ^r>a7- *TW 1 1 2© 1 
>I22 5 6 bfy hTfcSiS, l^^ttl 2 8 fy K 
5 1 2 If y KStOAUAOf'-^WWttBcffiTfctHiJ: 
V\ *t y>af-^7 W 1 1 2 OAlBACf 

-* r «tt3 2K , yhXtt6 4K , yhT*>5j8S, 1 2 8 If 
y hTfcoTt, 01 0©T^y- D^'o-feyf-i 3 
0(4. 2*#+y>aSrrtjKLTtJ:v\ Sfc, 
+ y>al:g]20*ts'v'i^t!J SrfflVTtiVc 0 
1 0©:z>tra— *^*xA|2 2&*+y ^aiS/il^ 



[0 0 9 3] 
©»&■?*> 5, 

[0 0 9 4] l-fctj*,, Steffi L £«#&*©£»© IT 
[B)S©lB!¥&tt91] 

IBi] ICttffli£ff*¥*$E<g&B©la]igBI, 
[02] t^7^- ?yf1Il»©te©J5iS0!l©EI» 
0o 

[03] j/B-^uf y MJfrn-a^trj, Mluatfc 
#L.-Ci*M&*Lfc»£©ElBBI. 

[04] 31*09 H^a^SSttElgglBo^^y^y h 
90W7!> h0„ 

[0 5 ] mfom i (D^mmm'&miv* y ^ y h sb© 

WE0 o 

[El 6] 35*09 i©¥*#EtS3£B&ffli^rt:i 6KB© 

[in 7 ] mmm 1 ©^fcEttsaro^jffflrEtgKB© 

[0 8] l te» 5 ^WflcEtgSS <^fc * y 

•^^U (3Ett09 2) ©7'd^@ 5 
[0 9] 3U6W2©*+y>a>^y©»f^jfijgB| D 
[010] Hi£0ij2{;:#.*?3* + y->o.>^y fc/Bl^fc 

ayti-^^fA (JIJS01J3) <DZfa ytrfB. 

[011] 3tt(S0!3©lfc** *•>»©#* &*./■«*© 
ggByn y^0 o 

[012] 31*094 lC&£¥${HS1g£B©[a]&l2l. 
[013] 31*014 ©¥$ftE1ggB©ttfHgJI?BI B 
[014] UttM 5 £ft£¥9ftE1g&B©[s]IgBI. 
[015] 31*09 5 ©¥$frE1g&B©f&{f:&7igB!. 
[016] 31*01 6 l£fliS¥«fffi1g&B© (SIKH. 
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